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aw sr«{*«± * + / < •> 9 ±gnmm&&i£? zxmt 

[§®*rH4] ijfffeggfb^XIil^ tOIBffi 2|fttMa±fc: 
(c «fc 5 flM 5 ft 5 c i: *«r» 1 1 % m&m 3 icmm* 
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m Em 2 t&am± ic ? -r * t> 4 5 * + ^ -> * tsb® 
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tzxmt **rr zct t?z *mi*ms(D®m 

[0 0 0 1] 
[0 0 0 2] 

[ftk*<D&fi5] «g£^oTkt»$B£fHti-r£Ci:C>-? 

£M*U (F e RAM) *<ftje,ftTV>*„ 77T>a^ 
^ErUti, *6*y-hSW#M»»h5>S>X* (IGFE 

t) <Dr—hmmm<t>icMtb&/x,tz7a-7-4>?>f- 

[0 0 0 3] FeRAMIi, &fflWfo<D tXf'J i/7M 

tt«?ijfflUT««*B5i«-r*o 
■rfttf, i«^so«tttsiE-r*o c 

2E*fttf1»«*R#a*Cfc*<T»**. F e R A M(i. 
[0 0 0 4] m 1 (a) , (b) itF e R AMO^t'J -bA/ 

©mssia^-f, m 1 (a) it 1 e-y hotB^Boietitf;: 2 

OCOh^^^x^Ta, Tb t2O0*t^->?Ca,Cb 
^fflV^ 2 T/2 CJg^OlHlSSTfet), ISCFeRA 
MtC^Jl^ftTV^o 1 -3<D*-V>*~>ZCa K 
It "0" ©tS$8£ietiU td-7t<D+^^->^Cb IC 

1 T/l CJg^fCtb^THz;l/ffi®l*^2<SC%So 

[0 0 0 5] 1Kb) (i, 1 \Zv h©««OS5t8t l o 

tiC2 ^rffll/^-S 1 T/l CJBSOlISST-fcO, DRAM 

"i" <omm* "o" ©««*^ ! PJ3S-r*/£4i>K, a* 

>X-tr;l/Co ti, H^ttJL^ftS^tc^^rSlE^-yrS 

LTLS% S/c, 1 T/l C(i, W^V-^^Z 
T/2 Ctctb-<T$fc<&'X yo-feXOSIfifcWLTSI 
<. ^/-cUfflfkSftTt/^v^o 

[0006] f e r AM<D%mmwmit. =f-*smX/)\s 

(P Z T) . LaF-7°P Z T (PLZT)fO 
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PZT3SMa£K\ SrBi2Ta20» (SBT\ Yl) , SrBi 
2 (Ta.Nb)209 (S B TN, Y Z) *©Bi«K«i8tfbfc4*l 

-f h«i*Ni:*SJMkS-&«. F e RAMSfWIt 

[0 0 0 7] 3!W*f*W<D8IMktt»{fcte*H*[-efTfc W 
SPBttOlrlh, SrRutb, Lao. sSro. sCoOa^TfiM^n 
[0 0 0 8] 

*B,»K±K*-*J' (TO t^7ft (Pt) SrJiHlcjgriiL 

[0 0 0 9] PtMttX/Vy*STjaMBSft**V *ifiT 
fiKR«fT9 2:TI|l2:OSfSAt£i;, ISStLT (l l 

1) ffitc3fi< iBElp)L^^T\ ^>^AKfp]Lfc^jg 
«W&nTL£9fcJ^ *iBTj«il*ffoTO^fc. PtK 

8PS:#*.So ttlHj£ftM7?&«PtM©*£jl&a/.h 

[0 0 10] ^^(DmWiX^t^X, TiOttfeOKTi 
02 £ JB <, 6 n, cnic£ 9 Pt^MfKjOTtt!! 

^StOS^Wl^-SnSOT, PtB8#5 o ox^jss 
»CTJ«MT»*» (111) B»C3fi<ElPlLfcS*T»Ptil 
OlSfllft* 1 0 0-1 5 0 ntnt^ < U StRISfifc: 

)»O±tTi02lB!*^fi!i-r*i:, T i (fa HlOigr AttsC^S < & 

cn*<ptBi©ji8att*i!j£»-rsfi6**eT*Hi:TL to 

S l\ Pti!±O3filS§fiWJM<Dif.S B a ptt(0^«A^+» t a 
[0 0 1 1] *«WOiWtt, WttOfi»ft3fi»|ltf** 

[0 0 12] 

sso±^KjKfiKsnjLo¥ffl{bs*=&-r*» i te»M 
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«<b7^3 iio^fh*' j: t> 2 t&mmzm 
f$.-rz>xmt. mmmzmm±.\cBf$.i*ntc.mt*z 

mnwm± k. bis. s nrc * + / * ±950*1 t*m*& 
Lfcimw^BtfevT, Bute^2*siSiMtbT^bT 

[0 0 13] ±BELfc«Htt, » l 
<D±7HcBl£-t2>JJ££. WIBSI 1 «U«»©±Ii*¥S 
fkf&XSi:, MfH^iJfe^M^AnS^-rsxSi:, 1MB 
fg 1 fft»«±fclMk5''J 3 >»X«IMk7;I/5^^AJ|| 

**>%:&mztmm&i&dtrzjMt, tammzmmm 
±.\cmik*it>m*Btiittrz>jLn£. mmitrzym 
<D±.\c7??-i-&r > iz%^ ,^*Tmmm*Bj8.-?2> 

[ooi4] mmfflt^$>miz. mzimm±^mA 
Lrc^*>m*mm{tLTBis.?Z££t? i ft&i,\,\ ± 

fBS$1b^^>^^^fi)c-ti:-rtc, flj12S2iei«R±»:::/5 
[0 0 15] *«MO^fflC-3l>TKHt«. * 

SBfltitiar, asiffesra©35ffi*¥ti<ku tasuccfc 
t)flfi**x bfc^tc, *©¥ifl{kffi±ic&{k^u 

Kfb7';l/3-^A«J;t)*5^2*£5iltM^BKU ^©± 
fc»{bf-*VM«:JB«L, *-©«»«:, *-w<S>*©Tffl$ 

Wltiatl^Mbti/^. <L©1§£\ »{k?-* 
[0 0 16] fO<t:3%Ig(aM\ BtttfX Lfcffl 1 

^*>i«*?&au cn*j»»ikLT?#e.nft»{bf : * 
>Hi (200) tr-*#5iK&?K ?<D±icB®.-£n 

1 0 0-1 5 0 n mCOattCO*S B 3 a ©7 P 5^^-M 
t^So CO«S, ^©£?&7v5^M©±fcJIM£tl 

[0017] ats, m2«e«tBs*±ipf^^n*v^<DT% m 



mmtfil 00-1 5 0nmt^^», 
©*S B B B tt£3c7£ LTfiSBClTS il fl*^*5 0 
[0 0 18] 

0 2(a) lC7Ts-tM&ttBlS.-t%%T*<Dj:mZW.W 

[0019] s-r, ->un^ (¥*s#) s«i©«® 

?ftMt&t®m2te y LOCOSi*tcJ;!3fl5figUTfe<fci/> 
U ~> U n >ffi1£ 1 IC^SrflM LT*-©f (C^SiflS^ffl 

m 2 Ltc^IC 'J =1 1 ©* * 'J -b;U^igt 

i§lc3lCp^x;U3 a?:MLt^5 0 
[0 0 2 0]»^, v";n>»«l <Dffittmi|(3«iS 
±lcy- h&ftll 4 Srff^L/c&l;:, S«£SU:£fcS,r B 
Xfi^S«cD-> y a <tSi02«gSljl6 a *mm$tfr 
2>o %<Mk, ~>V=i>m<Do-t>, pmt x.Jl< 3 a <D±<D 
Mftiai.nm^lfcygtk. nS 1 /!^ (^0tB) ±©g|5# 

cticxo. ** l )^)\^W.fo<DftVmW3*m2> 20 
©y-Mt«i5^ Jg)323dISS^cDgtt®^il?.y- 

±tcfl^2rn*y- Mis (i-7- F^Mte/c^ttfc 

[0 0 2 1] S^T, ?-hW.M5<Dmm<Dp>yx.>l3 

a tc n m^mrn*^* l xmmm<D n gy^^ 

Date* o->y 3>»s i o^ffijc^Lfeatc ^© 
se^ii* f ^ -y x v =f- ^yx>±m \z t> tc ■? xn- \z x >y 

b t LTgg-To S y- MBS 5 fc«*&ifi§5 6 b 

*«*9tMiWBfr 6.%5LDD ffl&©£ 1 , £ 2 RtfJg 3 
©nffi^«8jtfc»JH7 a. 7 bA^fiSSnSo *ti6© 
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n £!7ffiKl&1&JB 7a, 7 b « V-X/ F U-T >«« t 

[0022] trc, m«%^(cj:oaa[aes««(c 
f&»«n*. w±©ia»c<fct), i/^vssiACM 
jB3aiaBffi«TttCMosfc®j«?ns. w±© 

70 [0 0 2 3] &tC, 0 2 (b) £jjVf <£ ? IC, MO S F E 
T8^S^S2 0 0 nm©SiONJ;i5fc.&&{fc|»ihJl9 
*->U 1 ±tc C V D&lc J: DJ&abfcfcfc:, & 

itm±M9<0±K.mf£6 0 0 nm©Si02Ml O^CVD 
fetciO^Mb, cne»(CJ:t)^ l^H^Ml 1^0 

fig-TSo &*s. sio 2 ^i o*jgj«-rsfe46©KiC*rxi: 

UT0lJx.tf T EOS *ffl^5„ 

[0 0 2 4] ^>T> 0 2(c) lil^-r<fc9(c, iR^F^Ji 
ffl*6^2 ^©WBSA^SiOzK 1 OXffi^TW^lSPel 
mm I 1 ©0$^7 8 5 nmlC^Siofc, ft*«« 

20 w« (cmp) mc&v&imMii&mmi nt±mfr<b 
mmLT¥-m<t?&<, zvmc fommn.^, 6 50 
"c 3 oM(07--MfToT$ 1 mmmmm 1 1 © 

[0 0 2 5] ^IC, 0 3 (a) IC^fJ; 3tC, TEOS% 
ffl^T C V D m IC <t 0 > -V / ^> ^ ©*SJ B 1'±& 

#SW©Si02 + +-yyjl 1 2 1 ^K^M 1 1 ±lc 
1 3 0 nmCDmZlC&l$.-?&o -AtC, §SKm{** + 7^> 

$"fs « 1 KjjVf&ftT'JPS 2 0 nm©TiM 1 3^:7./^ 
30 >y^StcJ;t)Si02*-v^^ l 2±lzBf£-?&o 
[0 0 2 6] 
[*1] 



Ti 




DC/t-7 — 


ft 




0.1 5Pa 


2.6kW 


13^ 


1 50°C 



[0 0 2 7] ffi^T, m3 (b) MtkT <fc-5*C R T A 
(rapid thermal anneal ing)^M^:^l/>T 7 0 0 6 
0 2 »H^T*TiJKl 3*j5ftKftLT. TiJS l 3 
^;^*S 0 B BtSigOTiO2Sil 3 aW^o *OA5ft*ft 
^ ORT A»aklJ:0«fiJJ«nfcTi02HI 1 3aO/S^ti5 
Onm^l^^o <10;bf-;b3!JSm i «^^Ti02K 1 3a^ 
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[0 0 2 8] ^"^i 1 2tLTiftKffl^ 

Si:, ^<D±OTiMl 3<DMK*^S?n*V^|pJtC^ 
S„ &.\C^ 03(c) KaVTAdK:, TiOigtl 3a±tC* 
•V/^>#<DTgPMI 1 5 T&S 1 5 0 n m<DmZ<DPtm 

[0 0 2 9] 
K2] 



* [*3] 



PLZT 


Ar;tfX)E 






0.7Pa 


I.OkW 


3238> 



70 



Pt 










0.6 Pa 


0.5kW 




ssot 



[0 0 3 0] jfcte, 0 4 (a) tc^-TJ;?^ S3£aVr 
$kWrVX'iy#lc&*) 1 8 0 nmOS^P L Z T (ft 
■MM*) Bil 6*TS[5«S©1 4±^fi8-r§ 0 

[0 0 3 1] 



[0 0 3 2] O2SS2. 5%T££Ar£02<Dii 

*»H«*fc^"J 3>**El *AtlT, 5 8 5°C, 9 0 
IMBU ffiS*^O^gMl 2 5 "C/sec<0*fl:-eaR« 
ftlTMPLZTil 6*fe3««Haa*fT'5o 

0 {c s P L Z TSi 1 6 **gttll«»*fc«^T\ ffiffi 
T«iMfrraci:fc,fc!>, PLZTlietoOill 

1 1 1 >^iateffi$fcBBiea-r*o 

[0 0 3 3] &tc, 0 4(b) |cjR-J-J:3fc:, _hgp!18§/i 

1 7 fcft£JP2tfl 5 0 nm<DlfMU^A (Ir0 2 ) 
I^4^tMTX/^7?StaDP LZTil6 

[0 0 3 4] 
[«4] 



Ir02 


1i XJEE 


Ar2fX;Jfc* 




DC/*<7 — 




0.8Pa 


1 OOsccm 


63sccm 


2.0kW 


26» 



[0 0 3 5] CCT\ ±»««B 1 7 LtflMft 
%T*5lr02*ffll/^c<D«. P L ZTI1 6 07KJR*ft 
Btt*ia±«-BrSftfe-P***V Ptffii, SrRuOs (SR 
O) *ffll^Tfc«fci,\, LfrU Ptttzk*»?»c»LT«l 

ICcfcDPLZTil 6*StgU *{b«*JBV^-p** 
9#$L<teftl\> cntC»LT, Ir0 2 . SR0(iMI 
mB*#;tefti/>fcftlC7)c}85 ^#;l/*58£S-eic < < > 
PLZTI16 07k*«jkWttA<*Sfclft±-r* 0 

[0036] jki^t* o 2 rasu %<Dbr toiom-snm^. 30 

4»^->U=i>S«l«:*5V^T, 7 2 5°C2 0fA SiSiS 
JS 1 2 5 °C/sec<D<fe^T\ P L Z Tflg 1 6<DCl%J!&«UI 
^fT-5o ±12 Uremic, MicPLZTIl 6^58 
S^fcl/^iSfStC^l^TlSSit^-yrSi:. P L Z TH§ 1 

6otsaei<i 1 1 > finite Eifij-rso plz 

Til 6*»ffl©BBR»B«*fc:«#, it)*iS0 7 2 
5t«ItSLi:f:«toT, PLZTI16^ 0 s b 
*?+OB«*«3B , *l3«Sn«f£»Tftttt<, P L Z T 
Hi 6«c««fbtfiBci* D 
[0 0 3 7] £C3T\ P L ZTJK1 6<O®SEffc«:lr02 40 
C0±gpm» 1 7 SJgjSc-rsffifcfTd fmfcf. PLZ 
Til 6*©Jfc< *A,0«Ha*<— *Brfc«l*-3TL* 
i\ cn^M^I^i:, P L Z T/IM 1 6co^gfHc 
tf >^-;WI^/c» ft o T L £ <DT*#£ L < ft 

(cPLZTil 6 0fltmbOM«H«rfT9 P L Z T 
11 6 0«BBjStt*m±SttT* ^lc;7^-y hftlrCh 
/PLZTSBl^o *0»ffl©*PBtf«S*LT 

^!Cctl)PLZTIl 6*^e>OPb^>PbO OlWUMcWL 50 



[0 0 3 8] «±Oct 5 fc3SfflS«W«-Ci6S PLZTI 

1 6*mm<t2*£rcmc s (otc^-rcfc-Mc iro 2 

cfc9ftS±SPI18SJB 1 7 0±U:^/^*_Lg|$WScD^ 

CDUv^Xh/^— > 1 8*VX£teLT±g5W5@l 7 
- y^LTcn#* + ^>*0±fiPilfi 1 7 a 

[0 0 3 9] #tc, 0 5(a) Jc^-r«3fi*fefiR-rS*T 

^fe^T6 5 0t, 6 0»fflO7--;l/*ff5o 
--;l/tt, *Rtfxy f yyt «t D p L Z T»i 

y^vX^lcLTPLZTll 6«rJi^^>^LTcn 

[0 0 4 0] U^Xh^^-V^^L/c^tC zkiRfc 
«koT»TC«n**^BB«**l 6 a*«ttr*fctt 
tc, 7j<i?:h7 77 p UW^P L ZT«*x>+ty? 
/I 1 9 £ LTX^7 ^tc£ 2 0 n mOJPSlCflMf 
So £e>tc, x^^y/ll 9^ (hUHfW* 7 0 
0 °C 6 0»O*fl=T, fffisSK 1 2 5 , C/sec©&j8J»«l 

[0 0 4 1] ^comc, 0 5(b) ic^tcfc^n:, 

>2 o^x^k: itx^t ^ tti 1 9, y^mmm 
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p 

1 5 a £-r&o 

[0 0 4 2] l/«h/^->2 0*BSLft»fc:, 02 
SiaflOUnyllSlS:!^ 6 5 0°C, 60» 
ffflcD^T P L Z T <fc D &£3fii§lS{*§l 1 6 a O0t7 

T$mm 15a, 3$$§f3<*)gl 1 6 a » ±»«« 1 7 a 

[0 0 4 3] tB^T. 0 5(c) ^C^-TcfcdtC, JP£ 1 5 

0 0 nmOSi02cfct)ftSm2jBH*6»JH2 l^CVDS 70 
K<fc t) > 'Jn>|« l ©iiBlc«iLT*^/V>j' C * 

¥«fb-r*. 0 6(a) ic^-r^ic ^ffittffift 

a, 2 2 b, 2 2 d*fit5U^Xh;^->2 

zmmmmmz \<o±.\m^tzmz, i/^xh/^- 
*vzrm\ 9, sio 2 ***yy/si 2, n 1 jbihuuui 1 

l»K7^iyfvm. cftfccfctK C 
cDTSRfEffi 1 5 a ^±tczi >^ ^7 h ;l/ 2 1 d *^JeR 20 
S*U S&fc* SiQz*+?:/Al 2, SHAntUUHl 

1 *HiiiLT^»fi«aa;«S7 a. 7 b^^tBT^^^^ 

;l/2 1 a, 2 1 b*<JBfilcSti* 0 *0*k:U^ 

x h/^^->2 2^i^s-r^c 

[0 0 4 4] 0 6 (b) tc3VT <fc"5*C, 

*-7l/2 la. 2 1b. 2 1 d *«:g«>SSSfItt:/5if 

2 3 a. 2 3 b. 2 3 d *«J«T*lSfc»S. SWtt 
^7^2 3a, 2 3 b. 2 3 d * 
■T, «»JH^LTTiNAI«UHI»*X/^y*ffifc«fc03V 
^h^2 1a ( 2 1b. 2 1dOrtffi^S2ffl JO 
KStSUSI2 101Blcf»»«t*. «ft*T* ?>Wf 
>«l*TiHAiil»*±fc:*j«Lft»K:, *>^x-r>l? 
ROT" i N/T i flUMt« C M P tefc ck 0 L T* 2 «ffl» 
MW2 1 ©±ffifr cfc*c<fcD , *n6o^I 
Kay^^h^-;b2 1 a, 2 1b. 2 1 dftiCCDfr 
^11^114^7^2 3 3, 2 3 b, 2 3d^LTffiffl 

[0 0 4 5] 16(c) tC^-TckdtC, mWSETf^ 

t?2 3a, 2 3 b, 2 3 d &V» 2 JIMtftttM 2 1 ©± 
fc, ilfi/7^2 3a ( 2 3 b, 2 3 d ©Wfc*IW± 40 

■r*fc*oK{bi»±iii2 4 ttezsionm* ioonmo 
mzizc vDistCct D^M-r^o 'tvmc, 07(a) k 

^rTcfc^c. **/V>£(D±g|5®fSl 7 a<0±tcB8P2 
5 a^t§l/^Xh^-y2 5*BMbl»lt§i2 4± 
KJ&fiU ££>tC, l/y f Xh/^->2 5^vX^tCL 
TBtfbBfrLt«2 4. ^2/1^*6^/12 lRtfx>*+y 

7 a_h(C3>^^ h*-7U2 1 e^rffM-T^o *Oft*C 

[0 0 4 6] *<D&tC, 02 3?it4«t'5 5 0°C. 6 0# 50 
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(H©:T--7l/*C<fc^T§a^SfWgtl 6 a(D\2\'<g.T-—Jl> 

*noo mz. 07(b) ^-Tcfcdic, BWkw±i«2 4 

£:£ffix y *v < * * <fc 5 Rfafe L T8Mtt:/9 ^23 
a, 2 3 b, 2 3 d©±*8*Bm?**o B 
7(c) K^rT^lCs ±»Ml7aJ:03>^h* 
-71/2 1 erth^2@ra«5^2 l±tcT7l/^-^AM 

cHcJ;!)> p^x7l/3 afDW<KiJcO^M%ffiiS(®7 aO 

±<Dmmay^^2 3 a ktt/^co±»tsi 7 

a*»«-TSfe«>OEia2 6 a^rffMU [ip^Cp^x 
7b 3 a **0^«»fiESWl 7 bO±£DWS147 P ^^2 3 

b©±*ce^ f 2 6 b*ra*au 

2 3d fcSMSW £BB«I 2 6 d SMt5o 
[0 0 4 7] ft*?, ±8fl«ffi 1 7 a i:^ire«ll£MWB7 a 
©*«W»«*£fb^*>(TiN) <0«SfBB*^LTff 

l\> ttl^T* BSsLftl^ ffil3JBHIMaini. tT^y h 

[0 0 4 8] W±0«t5fcLT»»S«f**-V^^**W 
t^F e R AM^^eUHr;l/«Ji*^rit*n*. &tc, H 
^/^>^oTSP«ffi 1 5 a*«jSW-SPt)Kl 4 
©T««#ttK:oi^TBWi'r*o $"«\ TiM<D*SSte<0 
WSE«*U:oi/^Tia8«:*raLTIttWL> Z(Dmz, Ti 
M«»fbLT?f 6n«Ti02Mi: J tO±fc:JBi«*tiaPtM 
^S B B B tt^ol>T0 9^#P.§LT^-r^o 

[0 0 4 9] #SW#H\ ±ELft*t7^il 2« 
«u:ot^Ttie*xai:Jttt-rsil«*ffofco 
IBMSCVDSlciOrtlLftlllc, 

SSHOrXhyntX (TP) *x/NJ&flgj«U 
fnOTP^xA±(DTi (0 0 2) t?-^3$Jg£:X©[E] 
#r j* J: D IBS U fc £ c 5 0 8 £5cr <fc a a«Jft#» 

[0 0 5 0] bm<Dm^t^^> ] )yyi^>7,(DTP^jL 
AtLT, /P^T2 0 0 nm(DSmmtm^3 0 0 n mO 

U CTiflMO (0 0 2) ffiOtf-^3fig«:ig8 0 "Refe 
rence " T^-T^^tC r l j £ £ 0 ftiW T P 

^x^^^tSfb-T^o 08T "CMP" fcaiBLT^* 
fcOte, if^ 2 0 0 n m^SiONM^±tCJ¥^ 6 0 0 n m 
<DSi02flg^:JBJ5RL, SiOzflMO -5 ^ 3 0 0 n mOj^^^ C 
MPStcJ:Dffl^, *<D±lcl\m*mj£LrcT P^x/n 
Tfe^o *OlB*, TiO (0 0 2) kf-^^fi^, 
7 8 0 %ifi(cT*^ T L$ 5 o cn&, CM 



n 

[0 0 5 1] "BEL-AN" fcS&Lfcfc© 

W\ JP*2 0 0 nmOSiONM©±lC3 0 OnmOSiChJK 
**l«!Lfc»»C, N2^®M*. 6 5 0°C3 0»ffl(?)7- 

-;u«fToTSi02Mo«affliojBi«rx«ffv\ *o«c 

Si02«±»cTiBa**fiRLftTP'>x/N-pfe*o 
fc. C VDttT»»«L«IOiil+©*»W+»»*«^ 
Ti*«*0*» (*<0»JBE) *^fi-r«fTTi (0 0 
2) \£~2&mtfV7 7U>X\Ztk'<T4 0%tfr%:*) 

n^o LfrU fltttfXi&ifte, SiONBR^WSi 

fH^^, »R«*ffllT**PLZTffl[0»Sftfb7 r 

[0052] H8T"CMP&BEL-AN" tm^L 
fcfeOtt* S\0m*2 0 0 nm<Dm-£KtitSgtL* 
6 0 0 nm©JP*TSi02»*J««Lfc«fc, Si02jK<D3 
0 0 nm©J»**CMPte<fcDlWo;feSk N2§?fflm*. 
6 5 0°C3 0»H©r--;l/*ff o Tl^7«:ffl\ * 
O«*CSi02ai±»cTiM*JB«LfcTP»>x/NTfiSo * 
Ti (0 0 2) kf— ^gfiJSEtt. U7rU>XO 

[0053] IH8T"CMP&BEL-AN&SiO CA 
P M fcaiBLfcfeOtt. SiONSS«2 0 0 nmnfiKBiL, 
*0±JC6 0 0 nmOJS*-pSi02]M*ril)KLT, S1O2M 
©3 0 0 nm©JPS*CMPfc<fc9lWofcttT\ N2$?B 
6 5 0°C, 3 0»BBO7--;l/*fToTIK*f^« 

l^l30nm^CMU ^(DSlOi *-V >y 7mO 
±fcT \m*Bf£ L fc T P^x/NT'fe^o CM 
P, B E L-ANXa*«T^*»Cfe3MpJb6-f. TIM 
CD (0 0 2) fcf— WJ7 7l/>X©8 0%S"PEI«L 
Tt^ft. Si02*iry^«O*r*fCtt« , r*i:, 4»©*S 

[0 0 5 4] W±(DC "CMP" h "CMP& 

B E L-AN&SiO CAP" <DTi|&#«fc (0 0 2) tf 

— ^tfiS^c t&tefrnfco "CMP" (DTP^7 

x;N±<DTiJM& (0 0 2) fc?-*tfiS^jb<. Tfl&T&S 

[0 0 5 5] 3fcfc. ±ELft5HWOTP^iy\OTiil 
fc^n-T tlgftSHb L TT i O2 m*Bf£ U ^ OT i O2 ffiKO± 
»CPt«!*»«Lft»*OPtHIO (2 2 2) £Dtf-^5fiS 
*ItttLfc4:<:5, B9fciiVr<k3ft*S*tf»5ftfco 
PtJBiO (2 2 2) ©fcf-*»£*<«lM*£*0±lCf&a 

sn*aiBiiBf*«o««tffi<aSo a 9*4, x*sei8t 
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^n ; E ? n(OTi02fi, 2 0 nmCDTiM^6 0 0°C, 6 0# 
Ttt»<b b TffrS L fe <DT& So 
[0 0 5 6] m9(D "Good Ti02^i, H8<D "CMP& 
BEL-AN&SiO CAP" <D1 i flg^jS&SHfc L TT i (h H 
**jaLfe«fc, Ti02l«±JcPtM«««LfcfeOT* 
^ *©»<fcM<DTiJK<D (0 0 2) r l J 

U »fk»OTi02«O (2 0 0) n j 

t(o±\ f c?m(o (2 2 2) tr-** r 1 j t lt\ tin 

[0 0 5 7] 09(0 "Bad T1O2" 0 8 <D "BEL- 
AN" fc "CMP&BEL-AN" <DTiJK«r£&®{kLT 
T i 02 K£}&£ L fctfe fc: , T i O2 ffit±lc PtHMMBA Lftt© 
T^^o 09(D "AI2O3 " ti, AI2O3 Jgt<D±UlLt 

lCPtK*JgjSLfcfc<D"?fc!>, cntCOV^Ttegf 2I&S8 

[0 0 5 8] 0 9fc:j:*uf. Ti02flD;l/^;WSaS!ig<D 

(200) e-*tfsg^i:, pt (222) 
ftowictwso ?$i/^Ti02 (200) e-^o 
20 feo«, T^7rXT*feSAl20 3 K±©Ptl«fc:Jt'< 

T> Pt (2 2 2) If— ^A^<*oTV^Ci:*>e»s Pt 
O(lll) jKlPjttfcttSS-tfTl^o ?e>tC Ti (0 

02) K-*^ai>fc, *n*»{bLT»6nsTio 

2 (2 0 0) &oTV>£C: ttfftfrZo 

[0 0 5 9] LfctfoT, &#*il6li^*#0»iflJ«M 
OPtOTWHffiJi«:»*fe«>Jctt % Tier) (o 0 2) tf- 
^*3fi<-TS^S^»5, C(Ol^^, M8<D "CM 
P&B E L-AN&SiO CAP" . BP%±IBbfcHSBJK 

30 £ 0 £d3T\ H8k:^L/£:5ffl«OTP^x^±(OTi 

«* j tn**n»fkUTTi02M***L, ^^tcptw, 
plztr ir02«a*}BfiETrsxe*«Tai««** 

[0 0 6 0] S5lC«fc*"U£, "Reference " t "CMP 
& B E L-AN&SiO CAP" ©ft^WtttfA^C fcfr 

«HxB\ ±»WSfcTS«ffi<ORflfc:7 V, 1 0 7 0 N IE 

S9»J^«. M % q s . ^j^/> L T ^ * * •> x / Nffirt 3 

[0061] a*, «5T«*»»e*«3eLfc»«« 

SLT^T^ *TP^x^N±<OaiB!««:*^/^>ir(DQ 
s.liSSDi^klbns^ HRl^ti "Referenc 
e " t "CMP& B E L-AN&SiO CAP" <D&TP 
^xM±tcjg^n/-c5fiRB*+^/^>*<DQsw«, * 
«OtOJ:H2/iC/cm 2 §fi*#<£:3«[qjfc: 

50 [0 0 6 2] 
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13 



14 





^5>W ^ M w C 1 f 1 / 




Ref. 


29.2 


5.32% 


CMP 


29.3 


7.50% 


BEL-AN 


30.3 


7.75% 


CMP & BEL-AN 


29.8 


8.37% 


CMP & BEL-AN 
& SIO CAP 


30.4 


6.31% 



[0 0 6 3] tUu H*««»C»oTBi93Lfc!y, 
Wtt±BSUfcSI«BgJ8lC»Jffl«n*t(0T»a:*V\ 09*. 

fflTI?3U &pfI4*#*4i:LTP ZT, PLZT^l 

CfctTtS, «*tf, S BT> SBTN^ffl^Tt 

*tfv0l/*Wfe MOC VDJSSSfcffl^Sc: 

[0 0 6 4] 0 3 (a) 1 2* 

ckt/^o ++-y^l 2t&-5Al2<)3 H(i N St6»c^-t& 

[0 0 6 5] 
[316] 



AI203 


Ar^XCE 




RF/f7 — 




I.OPa 


20sccm 


2.0kW 


40** 



[0 0 6 6] ^tDJ^fcAkCb 1 2<D±iC 

T\mi 3*JBfi)tU ^-(DTiUl 3*««MfcLTTi02lill 
3 attBti$.-?Zt, AI2O3 MiOTiOzBMl 3 a ©SiFptt 
(*, **-y:/J@l 2 t LXSi02^m^fcm-^ttS.imC 

[0 0 6 7] S-f, 02(a) ~(c) {cjSLfc <fe 5 ~> 
3 >»« 1 (C M O S h 7 > ->'X ^ 8 ^ L > 

icss 1 mmvmm 1 1 *»j«u m 1 janteiiii no* 



C M P &IC J; 0 ¥*Irt;-r 5 * T-OX@«® 1 KlfiS 
Jfc$fcRHn?;&3o il^T01 0(a) fc^-f .fcSlc, % 

imm&mmi i <D¥S{b®±tcAi2 03 .ts&s^-y 

1 2 a*iSSJM$EX/S>y#£<fcD 2 0 n mOm^icB 

[0 0 6 8] CCOtgtc, 0 10(b) lC7jk-f£5lc, +-v 
•y7/il 2 a<D±(cPt/Ti02 fW*3en»»*fc<* TSPW 
<g§! 1 4 t LXmm 1 5 0 n mO*JB«JS©Ptil*X/< 

2»tU 2 fcRItti:-*-*. CC"C\ TgPB 

«!l 4 i:^-©TWJfii:LTPt/Ti02/Si02ttJl^SJgcD 
»3 tPt/AhOjiffl^jg^fflv^/cOfi^n-trX^lt 

tc, AI2O3 littti:7 ; &;b77X%ffl'5:0^ ^<D 
TOSithSI 1 0©U#:&gCt£^U $6»C, Ti|g?<DJ# 
fflt, Ti)K<D^t<D2Xig^*eT*5fiJiS l E>feS„ 

[0069] tit, pt«*«i«Lfe«. mmmBm 
tmmic, Tmwsm 1 4±(cplzth 6> ±a$« 

±gp*®l 7 a, gmftlHl 6a%MU fn?.© 
±tCX>*-V -y^® 1 9$rJgfi£U tl^T, 01 0(c) 

[0 0 7 0] K±<DI§lCJ;!5M?n/c*t^>'^C 

» 1 nas)B«"P8ffl LrzPt/i\02/s\02mmm&<D±ic p 

^{CPt/Al203tt®^5gcO±K P L Z TJ»fc±gf5«ffi;£Jfc 

[0 0 7 1] fO^ti, 5 0 fjmftti:^^--i/^5 
nfc±gflfHg 1 7 a fc^OT^TSflttMS 1 5IC7"D- 
7*MiT"C»Jj£*fTofco *7tt, £ 1 'SfefttBffiOTffi 
ttStftift fc* 2 §ygJgfi<DTgP«*IISi§<DiSvM;: <fc 5 +f 

40 [0 0 7 2] 
[S7] 





Qsw(MC/cm 2 ) 


U-^m;jfe(A/cm2) 


jasmin 


Pt/Ti02 


31.4 


8.27X1 0' 4 


5.33% 


Pt/Al203 


30.3 


1.04X10 3 


5J 1% 



[0 0 7 3] «7if(DSl9Utt, 3 vmiaLfc^OX^ 



JO 
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i 



15 

U f©S^l*SlTt^„ »J — *««EfcllBLTfe. 

[0 0 7 43 ««OS3JIJ«, 7V> 1 0 7 Ek IftO 

^OQsw^rl 0 0%£LT, ft#M£& fa%Qs.tfM 
^ITI^^^x/nW 3j&¥i^Lfc{tT^LT^ 

£o CS&tt, Pt/AhCb o-y-v^i/o^^gTav^ 
JRKftoTW, Pt/AhChtgjgSrffl^Tfe, Qs. 

WUVZ&Cttfftfr-Dfco Sfc* AI2O3 K±OPtMfc 

[0 0 7 5] ft*5, SW«*Mi:LTPLZT*flI^fc 
rt>\ ^CDfflCDPZTX{iPZT^#*4^ SrBi 2 Ta 2 09, 
Sr B i 2 (Ta, Nb) 2 09 m<DB i JBtt«»fb*W«* JB^T fc £ 

[0 0 7 6] 

[«wo»*] tt±a^fti5ic*awt±wf, cm 

rtLfcTiM© (0 0 2) kT— ^SMK-rscfctf-e*. 

Pt«Otta*M 0 0- 1 5 0 nmk*t^ttHI 
t\ Ptottfttt*fi»k:-rsci:*<T**o *fc, *-v 

[0077] *a^iofao«jiu:j:n«, cm 

P**L/Hfe»«±te. fed— ft. AI2O3 MZBi&irZ 
U OI/^TT«B«ttJBT*SPt*Al203 l±(CfiKlt§ 
tfil 0 0-1 5 0nm^t^®T% PtO«*tt*S6 

[0 1 ] 0 1 (a), (b) ii, F e R AM^y -fe;l/<Dlsltt 
0T&S o 40 
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[02] 02(a) -(c) tt, 1 JtflMlCfll 

8FeRAMO«y fc;l/©#J«X8*5Vr K9H 

[03] 03(a) -(c) *m*<D*immmicto 

SF e R AMO^*y*;l/OflgJEiLra*iR-rKffiH (* 

02) -efe^o 

[0 4] 0 4(a) -(c) tt, 1 ftMHBlCfll 

5F e R AM(D^^ey-lr;l/<D^xa«:^:-r»rffi0 

03) TfeSo 

[0 5] 0 5(a) -(c) te, *U^3^i»fi| 
5F e R AMCD^^ey-b;I/tDJBJ5gxa^-r»Tffi0 
CD 4) -Cfe^o 

[06] 06(a) -(c) tt, *^Ofl»il:j| 
SFeRAMtD^t'J ■fe;I/«DflgfiKXa«r^-r»fS0 
<D 5) T'fe^o 

[0 7] 0 7(a) -(c) tt, aKRSSIOjR 1 *ttflgftlcfll 
£F e R AMO^^y-lr;l/OJBj5JcX8«:^"r»rH0 
©6) TfeSo 

[0 8] 08^ *Smolktt9KttlcJ:«Tiill2:«Oftt 

[0 9] H9«\ *58flHOHJB*8lfc:ct*Ti«, TiO 
2flk PtM^^Offi^XglCcfcSTiM. T1O2M. Ptfllco 

[010] 01 o(a) -(c) *$zw<Dm2mffimm 

\c%%> F e R AMO^^ey-feyl/OJgfigxa^-rWfffiH 

i-s/yn> 3 

-gttfiHWL 3a-9i;K 5 -y 

-MMS, 6a-«lR 6b-flMtttlR, 7a, 7 
b, 7 c---^*GM£»Jl, 8-M0Sh5>yX^ 9 
-IMbl»ihBI, 1 0— SiChm. 1 1 1 
2, 12 3- 4+7^1, 13-TiSk 1 3 a - TiO 
zNk 14, 1 14 a, 15 a -TSP 

mm, i6-PLzm i6a-«im n- 

±SPl|ffi®, 1 7 a -±8CTtS, 18-1/^M>- 
V, 1 9-x>*t7^1, 2 0-k>'Xf/^->, 
2 1 -JBFa«5»K> 2 3a, 2 3b, 2 3d-fltty 
5jf, 2 2 5-b^h;^-y, 2 

6a-E*K 2 6b-^7h\ 2 6d-El»o 
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tern 

FeRAM to * t >j t a- to a as la 



< a > BIT 
WL- 



BIT 



PL 



Co") 



1 Cell : 



(b) 



2T/2C 

Brr bit JQ 



WL 



WL- 



Co") ^ 



Cell : 



■<- J: 
("0") 



^C 2 



1T/1C 



[0 2] 
mi*jfiff>RS(i) 



(a) 




7a ( 7b 4 7g y 1 

3 3tt€S« 3a P^u 

(b) 

10 Si0 2 K 





: ; 


m 






=[ - 



7a 5 7b 5 7a 3a 



(c) 



1 1 fffflf&t&R 





, f - 








I — 1 ~] 


b 



7a 5 7b 5 7a 3a 



[0 8] 



*Sfi Sfl 05 ft* IB \z & $ Ti« t * CD fte<& 



[0 9] 



r.,Tio 2 .ptff)jea«taia 



1.2 

f 1 
f 

I 0 ' 8 

§0.6 
I 0.4 

I 02 

OL 

0 



Reference CMP BEL-AN CMP& CMP& 

BEL-AN BEL-ANS 
StO CAP 





1.2 








1 


I 


0.8 






u> 
c 


0.6 


03 




c 
n 


0.4 




0.2 



□ Ti(002) 
S TiO 2 (200) 
B PT(222) 





Good Ti0 2 Bad Ti0 2 At 2 03 

(Amorphous) 



-10- 



(11) 



2002-289793 



[03] 

mi£&m&(2) 



(a) 



13 Tig* 





W r '■ — 


m 


5 


i J—: X X 



(b) 



eft* 



13a Ti0 2 JK 



12 10 9 



-t — f f-V- 

7a 5 7b 5 7a 3a 



(c) 13a \ 5P & 



12 10 9 



— r — r f — X — 

7a 5 7b 5 7a 3a 



I 



[0 4] 



(a) 



SH£26f&J3(3) 



16 PLZTcaaaaoia 



10 9 




13a 15 12 |. . ./:. . ■ . . .| y^iS' 
V — A J- y 



18 lyi?xh/<^r-^ 
— A 17aJ:fltt4SB( 



■A- 



7a 5 7b 5 7a 3a 



V 



1 9 10 



I 
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[05] 

< a) 17a 

13a 12 15 ^ X> ^ ^lT^J 3 




[06] 
mimffi»S5(5) 



(a) 



21b 22b 21a 22a 



01 22d 
22 21 21d v 21 




7a 5 7b 5 7a 3a 1 17a 16a 13a 12 9 10 

(b) V 7T' 

J3b 21b 23a 21a 19 15a 2 1d 23d 2 1 




7a 5 7b 5 7a 3a N 17a 16a 13a 12 gJ Q 

w ... ... „ 

23d isa 



23b 



23a 24 BftttffiJtn 

J — L 



7a 5 7b 5 7a 3a 



9 10 
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[0 7] 
mi$j£ft*83(6) 




7a 5 7b 5 7a 3 a 1 16a 15a 12 13a 



im \ 0] 

(a) 




1 1 »j i i«m*/H E±/hffl* 4Tii# 1 1 HU i f mm^m&±'m * 4ths 

F£-A(#*?) 5F083 FR02 FR03 6A27 JA15 JA17 

JA38 JA40 JA42 JA43 JA45 

JA56 MA06 MA18 MA20 PR21 

PR22 PR34 PR40 PR43 PR53 
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